Analysis of the pressor response to the K+ channel inhibitor 4-aminopyridine.
The cardiovascular response to the K(+) channel inhibitor 4-aminopyridine in anaesthetized rats was analysed. 4-Aminopyridine produced a biphasic pressor response. First, it increased blood pressure, total peripheral vascular resistance, cardiac output and stroke volume. Nitric oxide synthase (NOS) inhibitor augmented the tension response; reserpine, phentolamine, propranolol, scopolamine, atropine, adrenalectomy, indomethacin, angiotensin AT(1) and endothelin ET(A) receptor antagonists had no effect. Subsequently, heart rate increased, but total peripheral vascular resistance was no longer elevated. Reserpine and propranolol abolished the tachycardia. An elevated late tension occurred after propranolol and NOS inhibitor but not reserpine or phentolamine+NOS inhibitor. The peripherally acting 3,4-diaminopyridine produced similar responses. 4-Aminopyridine contracted isolated aortic rings also after denudation. These results are compatible with that the immediate tension response resulted from closure of vascular smooth muscle K(+) channels, and that closure of presynaptic K(+) channels in peripheral sympathetic nerves subsequently activated noradrenaline release, beta-adrenoceptors and tachycardia, while nitric oxide counter-acted a concomitant alpha-adrenergic vasoconstriction.